employ conceptual organization at encoding and retrieval to a higher degree than 4-year-olds who do so only when explicitly instructed to sort (Sodian, Schneider, & Perlmutter, 1986 ). Furthermore, not only the use of memory strategies but also their effectiveness seems to increase over the preschool years (Baker-Ward et al.. 1984) . However, this interpretation of memory development in young children is based exclusively on cross-sectional findings. While some first (short-term) longitudinal evidence is available on memory development in older children (Kunzinger, 1985) . no such studies have been reported in preschool and kindergarten age. The lack of longitudinal data limits the inferences that can be drawn from existing research in important ways (see Ornstein. Baker-Ward, & Naus, 1988; Schneider & Weinert. 1989) . In particular. cross-sectional studies do not yield information on the stability of interindividual differences in intraindividual change. The increase in clustering scores and recall performance observed in cross-sectional studies between the ages of 4 and 6 years could, for instance, be due to the fact that most children in a sample have made some progress in organizational behaviors and memory performance or, that some children have made enormous progress while most children have remained the same or even declined.
Another shortcoming of cross-sectional studies is that they do not allow the prediction of interindividual differences despite general developmental change. Thus. we do not know whether a 4-year-old's level of performance on a memory task relative to that of other 4-year-olds allows us to predict that child's relative position in his or her age group at age 6 or later. Longitudinal studies of grade-school children's memory development provided some first information on these issues. Kunzinger ( 1985) . for instance, found that rehearsal set size at the first measurement point was not related to recall at this measurement point but predicted recall 3 years later. A particularly high level of individual stability for rehearsal set size indicated that those children who initially showed larger set sizes maintained their position relative to the group 2 years later. No corresponding evidence has been reported for preschool children.
The present study attempts to gather some first information on the stability and predictability of selected aspects of metamemory. memory behavior, and memory performance in 4-to 6-year-old children. Children were tested for free recall, conceptual clustering at encoding and retrieval. and task-related metamemory in a sort-recall task similar to the one used by Sodian et al. t 1986) at the age of 4 years, and again approximately 2 years later. As studies on memory development in this age range are rare and have generally been conducted with small samples. one aim of the present investigation was to replicate the findings from the cross-sectional study by Sodian et al. (1986) (Eggert, 1978) was chosen as a measure of verbal intelligence. Further, the word span task developed by Case. Kurland, and Goldberg (1982) was used as an indicator of memory capacity.
METHOD
The subjects were 169 children (81 boys and 88 girls) who participated in the Munich Longitudinal Study on the Genesis of lndividual Competencies (cf. Weinert & Schneider. 1987) . From the 173 subjects available at the beginning of the study, four children dropped out during the first year. The children were tested for the first time when they were approximately 4-years-old (mean age = 4;3; range 3;6 to 4:7). and for the second time 2 years later when they were about 6-years-old (mean age = 6;3; range 5:6 to 6:7). In addition, 30 4-year-olds. 1.5 boys and 15 girls (mean age = 42: range 35 to 45) were tested twice within a time interval of 7 weeks.
The stimuli were I6 small, brightly colored toys, approximately uniform in size. The list contained one red, yellow, green, and blue item from each of four categories: animals (blue elephant, green dog. yellow cow. red horse), furniture (blue wardrobe, green chair, yellow table, red bed), vehicles (blue bus, green tractor. yellow truck, red car), and household items (blue teapot. green frying pan, yellow cup. and red pot).' Subjects were tested individually in a quiet room in their kindergarten. Half the children were randomly assigned to a "play-and-remember" condition and the other half to a "sort-and-remember" condition. At the second measuring each child was administered the task under the same instructional conditions as at the first measuring point.
The procedure was identical to that used by Sodian et al. (1986) . After all the toys were presented, children in the PlLly-clnd-~c~rrzrnzhc~ condition were told that they were allowed to play with the toys for a short while. Thereafter, the experimenter would hide the toys in the box, and children had to tell the experimenter the names of the toys. ' Children in the Sort-clnd-rr~,nrrrrhc~r condition were instructed that they should put all those toys together that go together.
They were then told that the experimenter would hide the toys in the box later on, and that they would have to remember the names of the toys. In the play/sort phase, children were allowed to play with the ob.jects or to sort them for 2 min. After 2 min a color photograph that showed the final arrangement of the objects was taken. Then the toys were hidden and children were asked to tell the names of all the toys they had seen. Metunzernory rrrsk. The experimenter told the child that she had also played the game in which the child had just participated with other children.
and (organization by semantic category). and yet another child "had grouped them so that all the blue things, all the yellow things, all the red things, and all the green things were together" (organization by color). The experimenter then asked the children to show her how they can remember the toys best. When the children had picked a photograph the experimenter took this photograph and asked the children to show her how they can remember the toys second best. Then children were asked to select the photograph showing which was the worst way to remember the toys. Finally. the experimenter asked the children to.justify their choice of the best way to remember.
RESULTS

Preliminary
analyses of variance on the recall and organization data involving age as a within-sub.ject factor and instructional condition and sex as between-subject factors revealed no systematic effects of sex. Thus the data were collapsed across this variable. Table  I shows the mean number of items correctly recalled in the play-and-sort instruction conditions separately for each measurement point. An analysis of variance on these data was conducted involving age as a within-subject factor and instructional condition as a betweensubject factor. The analysis revealed a significant main effect of age. t;'( I, 167) = 365.55, p < .Ol. There was no effect of instructional condition. and no significant interaction. Not surprisingly. children recalled more items at the second measurement point than they recalled at measurement point I (11.28 vs. 7. I I ). Although the mean number of items correctly recalled in the sort condition was more than in the play condition (9.47 vs. 8.32), and approached significance in the 4-year-olds (p < .I()), this difference did not prove to be significant.
In order to assess the degree of color and category organization during encoding in the two instructional conditions, the photographs showing the final arrangements of the objects (after the 2-min play or sort period) were analyzed using a procedure first developed by Kee and Bell (1981 Consequently. these data will not be considered in all further analyses (see Table 2 for short-term stabilities of the other measures).
Glolrp
.srcdClity. Of major interest to the present study is the extent to which the various cognitive variables remain stable over time. Group stabilities (test-retest correlations) for the various memory variables used in this study are given in Table 3 .
For the purpose of comparison, group stabilities for the two intelligence measures (i.e., verbal and nonverbal intelligence) are also shown in Table  2 . It is apparent from this table that most memory variables were not stable between 4 and 6 years of age. With the exception of free recall, stability coefficients were very low for both instructional conditions, thus indicating that most individuals considerably changed their relative standing within their group between the two measurement points. In order to decide whether the amount of instability found for the memory variables was due to unreliability of measures or to true fluctuation/change in the variables, their short-term stability was additionally assessed. That is, an independent sample of 30 4-year-old children was given the sort-recall task twice within a time interval of about 2 weeks. The resulting coefficients of short-term stability are given in parentheses in Table 3 . They show that most memory variables used in this study could be reliably assessed. For these variables, long-term instability in the various memory measures seems to be due to differential rates of individual changes between 4 and 6 years of age. The only exception was the metamemory measure which showed insufficient stability, regardless of experimental condition. Indi\~idrrcr/ stcrhility. To test the assumption of differential rates of individual changes further, individrrcrl stability was also assessed. As the difference between group stability and individual stability may not be immediately apparent, it will be briefly discussed below. It is crucial to distinguish between the correlation, in a sample of persons, of two assessments of the same memory variable at different points in time and the correlation, in a sample of variables. of two assessments of the same person at different points in time. As noted by Ozer and Gjerde (1989) . the former approach is variable-centered and describes the degree of consistent ordering of individuals over time; the latter approach is referred to as person-centered and describes the degree to which the ordering of attributes within each individual remains constant over time relative to the other attributes.
The latter approach has also been termed comtarrcy of' rrlatil~c ~o.sition (Wohlwill, 1973) For a closer analysis, the scatterplot of the correlation of I' = .24 was investigated (cf. Fig. I ). The scatterplot shows that individual stabilities tended to be particularly low for those children scoring low at the first measurement point. On the other hand, most children scoring above the sample mean at the first measurement point demonstrated relatively great stability over time.
As noted by Asendorpf (in press), correlations are very sensitive to extreme scores in the bivariate distribution.
That is, a few extreme but unstable scores can obscure a substantial aggregate stability in the rest of the sample (and vice versa). A closer look at Fig. I reveals that this also holds true for our data: Obviously, a minority of children with extreme scores at one occasion contributed considerably to the substantial aggregate instability of scores.
In our subgroup analysis, we focused on the empirical finding that high instability was only observed for those subjects showing low recall at Time I. Inspection of the data revealed that most of these subjects at least doubled their recall from Time I to Time 2. Not surprisingly, these children's recall scores tended to be in the normal range at Time ,.
While this finding could be due to true developmental change in children's mnemonic skills, an alternative explanation is that we were not able to assess true competence at Time 1. If assessment of true memory competence is the crucial problem, this should also be reflected in unstable recall scores on similar memory tasks presented at the SUMP measurement point. We were able to test this prediction, because two additional text recall measures were available for Time I that required the children to listen to a story and then to recall it as accurately as possible. Both text recall measures tapped similar contents ("birthday party" vs. "play in the afternoon") and were highly intercorrelated in the total sample (Y = .67).
We compared two subgroups. formed on the basis of the longitudinal recall data. The first subgroup consisted of 34 children who scored low in the sort-recall task at Time I and at least doubled their performance from Time I to Time 7. This group was compared to a subgroup of 1X children with high recall at Time 1. that is. initial scores at least one standard deviation above the group mean. As expected.
these two subgroups differed considerably regarding long-term stability of recall in the sort-recall task (Y = .67 vs. .29 for the high-and low-scoring groups, respectively).
Even more interesting, text recall obtained for the initially low-scoring subgroup (hereafter referred to as Low Recall/Low Stability group) differed from that obtained for the initially high-scoring children (High Recall/High Stability group) in a way that points to measurement error problems. Intercorrelations between the two text recall measures were .51 and .86 for the Low Recall/Low Stability and High Recall/High Stability groups, respectively. About 71%' of the Low Recall/Low Stability subjects were very inconsistent on the two text recall measures, with scores for one text recall at least double those for the other text recall, whereas only 7% of the High Recall/High Stability subjects were classified as inconsistent based on this criterion. It appears, then. that the extreme variability in the recall data of the Low Recall/Low Stability children at Time I, and the instability over time observed for this subgroup should be interpreted more as measurement problems in assessing true competence than as fluctuation in rates of true developmental change. Table 3 illustrates the major differences and commonalities between the two subgroups.
As can be seen from Table 3 . High Recall/High Stability subjects showed superior recall for most memory measures. It seems important to note, however, that the two subgroups did not differ regarding conceptual clustering, which was similarly low for both groups. Interestingly enough, verbal and nonverbal IQs were roughly comparable and in the normal range for the two subgroups.
Thus it appears that problems with assessing true mnemonic skills in the Low Recall/Low Stability subjects are not related to their genera1 intellectual abilities. As we suspected, the small group of unstable children was responsible for the low overall group stability observed for the recall data. Omitting the 10 most unstable subjects from the sample raised the group stability coefficient from .37 to .58. Excluding all the 34 low recall/low stability children from the sample further raised group stability (r = .65).
To explore the reasons for the difficulties with assessing the Low Recall/Low Stability subjects' true competencies, we carried the analyses one step further. A closer examination of the text recall data of this subgroup revealed that lower scores were always obtained for the tirst of two parallel assessments.
As the sort-recall task was also given at the very beginning of the longitudinal study. one possible explanation for the poor performance of these children is that they felt particularly uncomfortable with interacting with unfamiliar experimenters in a new situation. This is supported by shyness assessments conducted by Asendorpf ( 1987) : Of the 16 children in the Low Recall/Low Stability subgroup who participated in the shyness assessments (contact with an adult stranger), 13 were classified as very shy at the first measurement point. The hypothesis that the shy children were also the youngest subjects in the sample did not hold: only three of the shy subjects were under age 4 at the beginning of the study.
DISCUSSION
The purpose of this study was to replicate cross-sectional findings on memory development in preschool age in a larger sample, and to obtain information on the stability of individual differences in organizational behaviors and memory performance. The results will be discussed with regard to these two issues.
Consistent with cross-sectional findings on young children's organizational behaviors in a sort-recall task (Sodian et al., 1986) . even some 4-year-olds were shown to be able to conceptually sort items both at encoding and retrieval. While perceptual clustering scores were very low in both age groups. conceptual clustering scores were well above chance level under sort-and-remember instructional conditions even in 4-yearolds. Both the degree of conceptual organization and recall performance were shown to increase over the preschool years as predicted from crosssectional findings.
The results of the present study emphasize the need to attend to individual differences in memory behavior and performance.
That is. the comparison of the present findings with those obtained by Sodian et al. ( 1986) in a cross-sectional study with a small sample shows that caution is warranted in interpreting group differences and correlation coefficients based on small samples. as few children with extreme scores may considerably influence the means and correlation coefficients.
The present longitudinal study yielded some first information relevant to the following issues: t I) How stable are individual differences in memory behavior and performance over the preschool years?
(2) Is instability of performance due to measurement error or to genuine fluctuation of performance? (3) How can individual differences in stnhiliry be interpreted?
As expected, young children's stability scores were lower than those reported for elementary school children (Kunzinger, 1985) . Our results for the preschool and kindergarten period indicate that individual differences in memory skills do not prove stable over time. As short-term stability scores were sufficient with the exception of metamemory, we can interpret these findings as reflecting largely genuine instability, not measurement error. It should be noted. however. that short-term stability found for our memory measures did not reach those of the intelligence measures. Thus. unreliability in the memory measures could to some extent have depressed long-term group stability scores.
The extreme unreliability of the metamemory measure in the short run points to a fundamental problem in the assessment of metamemory in preschoolers.
Metamemory interviews in preschoolers almost always employ simple forced-choice formats. In the present task. these may have been interpreted by the children as referring to their personal preference for one or another pictorial arrangement of toys and not to the function of these arrangements for r-ememhcring the items. Thus. the metamemory data do not seem to indicate a lag between children's use of organizational strategies and their conscious awareness of their effectiveness. Rather, young children's knowledge of the effectiveness of organizational strategies remains to be explored with more sensitive assessment procedures.
The analysis of individual stabilities provided some possible explanations for the low overall group stabilities of the memory measures. As illustrated for the case of free recall. instability seemed to be particularly high for subjects scoring low at the initial measurement point. Stability over time seems to be positively correlated with initial recall in the sense that most children already showing above average recall at the first measurement point tended to maintain their relative standing within the reference group. Additional subgroup analyses revealed that the relatively substantial stability of this group of children is obscured by the lability of a minority of the sample with extreme scores in the bivariate distribution.
Results for the Low Recall/Low Stability subgroup of 4-year-olds were difficult to interpret at first glance. Although these children were principally able to understand and follow the experimenter's instruction, they obviously did not always do so. Additional analyses including information on children's social anxiety provided an explanation for children's poor performance at the first measurement point: The majority of Low Recall/Low Stability subjects was classified as very shy and there is reason to believe that these children had difficulties with interacting with the unfamiliar experimenters.
It appears. then. that the instability in these children's recall data over time cannot simply be reduced to a statistical regression-toward-the-mean effect. but has to be linked to specific personality characteristics which offer a substantive explanation for the phenomenon.
Note that it is very difficult to identify these children in cross-sectional research because parallel measures tapping the same construct are rarely used. In our case, the inclusion of children with initially very low recall scores in the longitudinal analysis considerably biased our estimate of true developmental change. Omitting these subjects from analysis leads to a different pattern of results. That is, although we were not able to replicate Kunzinger's (1985) finding that individual stability over time was genrrully high, our analysis revealed that it was high for the majority of children in our sample and particularly high for a subgroup of children, namely those subjects with initially higher recall scores.
Taken together, then, our results illustrate the importance of longitudinal studies of early memory development. As they allow for in-depth analyses of individual and differential stabilities of performance over time. they provide us with a comprehensive picture of interindividual differences in developmental change, thereby going beyond the information usually obtained from cross-sectional studies.
